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Abstract

Background: Bovine tuberculosis (bTB), caused by Mycobacterium bovis, is a chronic, debilitating zoonotic disease of major global importance, affecting 
both animals and humans, particularly in low- and middle-income countries especially in developing countries. Globally, bovine tuberculosis is widely distributed, 
with the highest prevalence reported in Asia and Africa, while Antarctica remains free of the disease. 

Methods: A comprehensive and structured literature search will be conducted in accordance with the PRISMA 2020 guidelines. Relevant studies published 
between January 1990 and October 2025 will be systematically retrieved from multiple scientific databases, including PubMed, Google Scholar, Web of 
Science, Scopus, ScienceDirect, CAB Abstracts, SpringerLink, and African Journals Online [1], and additional articles will be also identified manually from 
reference lists of articles generated in database search, systemically for papers that presented bTB prevalence data, published in English and French 
language. A total of 62 published articles will be selected for inclusion in the meta-analysis.

Results: The analysis will be designed on the prevalence of bovine tuberculosis among animals’ species and also will consider effect of various potential risk 
factors (age, weight, breed of different animals’ species, herd size, animal status) along with different geographical factors associated with bTB prevalence, will 
be considered for consideration of their impact in the elaboration and strategies control programs of diverse animals’ ailments especially bovine tuberculosis.

Conclusion: In conclusion, while this systematic review is expected to provide robust evidence on the bovine tuberculosis among animals’ species, these 
limitations will be kept in mind when interpreting the results.
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BACKGROUND

Bovine tuberculosis (bTB), caused by Mycobacterium 
bovis, is a chronic, debilitating zoonotic disease of major 
global importance, affecting both animals and humans, 
particularly in low- and middle-income countries. As 
a member of the Mycobacterium tuberculosis complex 
(MTC), bTB remains a significant constraint on public 
health, livestock productivity, and economic development 
due to its impact on animal health and its zoonotic 
potential, primarily through the consumption of infected 
or unpasteurized milk [2-4]. In humans, infection with M. 
bovis often leads to extrapulmonary tuberculosis, whereas 
in cattle it presents as a granulomatous, slowly progressive 
disease. Advanced clinical stages are characterized by 
emaciation, intermittent low-grade fever, enlargement 
of draining lymph nodes, and, in some cases, udder 
induration [5]. When the digestive tract is involved, clinical 
manifestations may include diarrhoea or constipation, as 
well as respiratory signs such as coughing and dyspnoea 
[6].

Globally, bovine tuberculosis is widely distributed, with 
the highest prevalence reported in Asia and Africa, while 
Antarctica remains free of the disease [7]. Between 2017 
and 2018, approximately 44% of countries reported the 
presence of bTB; among these, 62% confirmed infections 
exclusively in livestock, whereas 35% reported infections 
in both livestock and wildlife [7]. It is estimated that more 
than 50 million cattle worldwide are affected by bTB, 
with the highest prevalence documented in India, where 
approximately 7.3% of farm and dairy cattle are infected 
[8]. In contrast, several countries—including Norway, 
Austria, Switzerland, Luxembourg, Canada, Sweden, 
Australia, and Japan—have successfully achieved or 
maintained bTB-free status through rigorous eradication 
programs [7].

Although M. bovis primarily infects cattle, it has been 
isolated from a wide range of domestic and wild species, 
including goats, sheep, pigs, buffaloes, deer, badgers, bison, 
camels, primates, dogs, and several endangered species 
[6-9]. Other members of the Mycobacterium tuberculosis 
complex, such as M. caprae, M. orygis, M. microti, and M. 
africanum, are also capable of infecting livestock and 
wildlife [5-10]. Transmission occurs predominantly 
through the inhalation of infectious aerosols generated 
by coughing or sneezing of infected animals, as well as 
through the ingestion of contaminated feed, water, or 
unpasteurized dairy products [2-9]. Vertical transmission 
is considered rare but may occur through infected milk 
or colostrum, or via in utero infection of calves [4]. In 
humans, zoonotic transmission mainly results from the 

consumption of raw or undercooked meat or from direct 
contact with infected animals and their biological fluids, 
particularly during handling and slaughter [11].

The prevalence of bTB varies considerably depending 
on diagnostic methods, animal populations, and geographic 
settings. Studies conducted in South Asia have reported 
heterogeneous prevalence estimates using tuberculin 
skin testing (TST) and molecular diagnostic techniques. 
In Bangladesh, TST positivity rates of 5.9% in Pabna 
and 3.05% in Mymensingh have been reported, while 
substantially higher rates were observed among breeding 
bulls at national research facilities, reaching 27.5% at 
the Central Cattle Breeding and Dairy Farm and 7.1% 
at the Bangladesh Livestock Research Institute [12,13]. 
Serological studies have further estimated seroprevalence 
rates of 7.5% in Chattogram, 5.9% in Mymensingh, and 
7.8% in Sirajganj, highlighting the value of serological 
tools for elucidating disease dynamics and identifying 
associated risk factors [14-16]. A meta-analysis conducted 
by Taye et al. [17], demonstrated that the proportion of M. 
bovis among human tuberculosis cases ranged from 0.4% 
to 76.7%, with a pooled prevalence of 12.1%. In developing 
countries, M. bovis is estimated to account for 10–15% 
of new human TB cases, compared with only 1–2% in 
industrialized nations [4].

The movement of cattle from endemic regions 
constitutes a major risk factor for the spread of bTB [18], as 
infected animals may remain asymptomatic for prolonged 
periods. Crossbred cattle, Holstein–Friesian breeds, and 
indigenous cattle represent the main dairy populations in 
South Asia, where bTB remains one of the most important 
zoonotic diseases affecting both animal and human health 
[19-21].

From an economic perspective, bovine tuberculosis 
imposes substantial global losses, estimated to exceed USD 
3 billion annually. These losses result from reduced milk 
production (10–18%), decreased productive efficiency 
(10–25%), condemnation of infected organs, reduced meat 
yield (approximately 15%), and increased mortality rates. 
Additional economic impacts arise from trade restrictions, 
compulsory culling programs, and limitations on animal 
movement [7]. Historical and molecular evidence indicates 
that humans and animals often share identical M. bovis 
strains, confirming interspecies “spillover” transmission 
[4-17]. Although many high-income countries have 
successfully controlled or eradicated bTB, sustaining a bTB-
free status remains challenging due to the persistence of 
wildlife reservoirs and ongoing interspecies transmission 
[9].
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Given the zoonotic and economic significance of M. 
bovis, a systematic review and meta-analysis are warranted 
to synthesize existing evidence on the seroprevalence, 
associated risk factors, and diagnostic approaches for 
bovine tuberculosis in Asia. Such an analysis will facilitate 
the identification of epidemiological trends, inform 
disease control and prevention strategies, and support the 
implementation of the One Health framework to reduce 
the burden of bTB in both animals and humans [2-21].

Overall, Mycobacterium bovis infection continues to 
pose a critical challenge at the human–animal interface, 
necessitating integrated One Health strategies that enhance 
surveillance systems, expand diagnostic coverage, and 
promote control measures tailored to the socio-economic 
contexts of endemic regions of Asia continent.

This systematic review and meta-analysis aim to 
synthesize available evidence to provide a comprehensive 
and consolidated estimate of the seroprevalence of 
bovine tuberculosis among cattle and other animal breeds 
included in studies conducted in Asia continent within 
the defined study period. In addition, the review seeks to 
identify the major risk factors associated with infection 
and to assess the diagnostic methods employed. The 
findings are expected to improve understanding of bTB 
epidemiology and to inform effective control strategies, 
thereby providing valuable insights for veterinary 
authorities, public health policymakers, and researchers 
engaged in zoonotic disease control and livestock health 
improvement.

MATERIALS AND METHODS

Information Sources and Search Strategy

A comprehensive and structured literature search 
will be conducted in accordance with the PRISMA 2020 
guidelines [22]. Relevant studies published between 
January 1990 and October 2025 will be systematically 
retrieved from multiple scientific databases, including 
PubMed, Google Scholar, Web of Science [23], Scopus [24], 
ScienceDirect [25], CAB Abstracts [26], SpringerLink [27], 
and African Journals Online (AJOL) [1].

The search strategy employed Boolean operators and 
key terms as follows: (“Mycobacterium bovis” OR “bovine 
tuberculosis”) AND (“seroprevalence” OR “risk factors” OR 
“detection methods”) AND (“cattle” OR “animals’ species”) 
AND (“Asia”). Only peer-reviewed articles written in 
English or French will be considered eligible. Studies 
focusing simultaneously on multiple animal species 
diseases without providing bovine tuberculosis-specific 
data will be excluded. Additionally, the reference lists of 

selected articles will be carefully screened to identify 
further relevant publications that met the inclusion 
criteria.

Eligibility Criteria

Inclusion Criteria

Studies will be included in this review if they met the 
following criteria:

o	 The study must be a full-text article published in 
English or French.

o	 The study design will be cross-sectional, case-
control, or cohort, reporting quantitative data on 
bovine tuberculosis (BTB) prevalence, risk factors, 
or diagnostic detection methods (e.g., tuberculin 
skin test, interferon-gamma assay, ELISA, PCR, or 
culture).

o	 The study population consisted exclusively of cattle 
and other animals’ species sampled within Asia 
continent.

o	 The research provided clear numerical data (e.g., 
prevalence estimates, odds ratios, or confidence 
intervals) allowing inclusion in meta-analysis.

o	 Studies conducted between January 1990 and 
October 2025 will be considered, given that post-
1990 publications reflect improved diagnostic and 
surveillance systems for bovine tuberculosis in the 
countries of Asia continent.

Exclusion Criteria

Studies will be excluded if they met any of the following 
conditions:

	 They will be published outside the designated time 
frame (January 1990–October 2025).

	 They involved species other than animals (ex: 
humans) or mixed animal populations without 
species-specific data.

	 They addressed bovine tuberculosis without 
reporting direct evidence related to seroprevalence, 
risk factors, or detection methods.

	 They will be reviews, conference abstracts, 
editorials, or unpublished theses lacking primary 
data.

Study Records

Data Management and Collection Process: All 
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bibliographic records and retrieved data will be managed 
using Rayyan, a web-based systematic review tool 
designed to facilitate article screening, duplicate removal, 
and collaborative decision-making. Two independent 
reviewers imported the retrieved studies into Rayyan and 
classified them as “included,” “excluded,” or “undecided” 
based on predefined criteria. Extracted data included 
author names, publication year, study region, sample 
size, diagnostic method, prevalence rates, identified risk 
factors, and other relevant epidemiological information.

Selection Process: Article selection followed a 
two-step process. First, titles and abstracts will be 
independently screened by two reviewers to assess 
preliminary relevance. In the second phase, the full texts of 
potentially eligible articles will be retrieved and reviewed 
in detail. In the event of discrepancies between reviewers, 
a third reviewer adjudicated to reach a consensus on final 
inclusion.

PICO Framework: The inclusion and exclusion 
processes will be guided by the PICO (Population, 
Intervention, Comparison, Outcome) framework, as 
follows:

-	 Population (P):

Cattle and other animals’ species of any breed, age, 
or sex, reared in various ecological and administrative 
regions of Asia, will be included. 

-	 Intervention (I):

Any intervention on prevalence rate, age or animal’ 
breed or diagnostic approach aimed at identifying 
Mycobacterium bovis infection, including tuberculin skin 
tests (TST), ELISA, PCR, culture, and interferon-gamma 
assays and many others diagnostic methods.

-	 Comparison (C):

Comparative analyses will be based on geographical 
regions, production systems, objective of animals raising, 
specimen or diagnostic methods used. 

-	 Outcomes (O):

The mainly outcomes will be the seroprevalence of 
bovine tuberculosis and the identification of risk factors 
such as age, breed, sex, herd size, management system, and 
contact with wildlife. 

Data Extraction

Study Selection Procedure: Titles and/or abstracts of 
potentially relevant studies will be retrieved through the 

predefined search strategy, supplemented by additional 
manual searches from reference lists and grey literature. 
Two independent reviewers screened all titles and 
abstracts to identify studies that appeared to meet the 
inclusion criteria. Full-text versions of these potentially 
eligible articles will be subsequently obtained and 
independently assessed by two members of the review 
team for final eligibility.

o	 Any discrepancies regarding study inclusion will be 
resolved through discussion, and when necessary, 
by consulting a third reviewer to reach consensus.

o	 A standardized, pre-tested data extraction form will 
be employed to ensure methodological consistency 
and to facilitate the assessment of study quality 
and evidence synthesis. Extracted information 
included Country and year of publication, study 
design and sampling strategy, animal species and 
sample size, number of cattle testing positive for 
bovine tuberculosis, diagnostic methods employed, 
type of specimens collected, results obtained, 
and information relevant to risk of bias and 
methodological quality.

o	 When critical data will be missing or unclear, the 
corresponding authors will be contacted to obtain 
the necessary information.

Data Selection and Extraction Methods: Two 
reviewers independently extracted data from each 
included study using the standardized extraction template. 
Numerical data will be primarily retrieved from tables, 
figures, or textual descriptions. In instances where data 
will be presented graphically without numerical reporting, 
extraction will be performed using digital data extraction 
software.

When essential data will be unavailable or ambiguous, 
the reviewers attempted to contact the corresponding 
authors via email (up to two attempts). If an outcome 
(e.g., bovine tuberculosis prevalence or diagnostic test 
results) will be measured at multiple time points, the data 
corresponding to the time point with the highest reported 
efficacy or relevance will be selected for inclusion in the 
synthesis.

Quality Assessment and Risk of Bias Evaluation: 
All included studies will be rigorously assessed for 
methodological quality, risk of bias, and overall reliability of 
the evidence. To ensure robustness, three complementary 
quality assessment tools will be employed:

o	 SYRCLE’s Risk of Bias Tool – specifically developed 
for animal research [28];
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For dichotomous outcomes, intervention effects will be 
expressed as risk ratios (RRs), while continuous outcomes 
will be summarized using standardized mean differences 
(SMDs) to allow comparability across diverse studies. When 
continuous data will be reported in different measurement 
units, standardization procedures will be applied to 
ensure uniformity. In cases where numerical data will be 
incomplete, corresponding authors will be contacted. If 
data retrieval will be unsuccessful, standard imputation 
techniques—such as deriving standard deviations 
from reported standard errors, confidence intervals, or 
p-values—will be employed. Studies with insufficient 
data for imputation will be excluded from the quantitative 
synthesis but retained for qualitative discussion. To 
account for inter-study heterogeneity, a random-effects 
model will be applied, with results presented as pooled 
estimates and 95% confidence intervals (CIs). Statistical 
heterogeneity will be evaluated using the Chi-square 
test and quantified by the I² statistic; values above 50% 
indicated substantial heterogeneity. All analyses will be 
conducted using Review Manager (RevMan) version 5.4.

Exploratory analyses—including subgroup analyses 
and sensitivity testing—will be conducted based on study 
quality, diagnostic method, geographic region, and animal 
species. Sensitivity analyses excluding low-quality studies 
will be performed to assess the robustness of pooled 
estimates. Potential publication bias will be assessed using 
visual inspection of funnel plots and further evaluated with 
Egger’s regression test [32-57], ensuring transparency and 
minimizing interpretative bias.

ETHICAL CONSIDERATIONS AND DISSEMINATION

This systematic review and meta-analysis relied 
solely on data derived from previously published studies; 
therefore, no new ethical approval will be required. 
Nevertheless, during data extraction, the review team 
verified that all included studies had received appropriate 
ethical clearance from institutional or national committees. 
The review protocol will be registered in the International 
Prospective Register of Systematic Reviews (PROSPERO) 
to enhance transparency, prevent duplication, and uphold 
methodological rigor.

The findings of this review will be disseminated 
through publication in a peer-reviewed scientific 
journal, presentation at international conferences, 
and communication with global health and livestock 
development organizations. These efforts aim to inform 
evidence-based policy formulation, strengthen bovine 
tuberculosis surveillance, and guide control strategies in 
Asia and beyond.

o	 The CAMARADES Checklist – assessing experimental 
rigor and transparency [29]; and

o	 The Joanna Briggs Institute (JBI) Critical Appraisal 
Checklist for Prevalence Studies – evaluating 
epidemiological soundness [30].

The integration of these three instruments will be 
justified by the mixed methodological nature of the included 
studies: SYRCLE provided insights into experimental 
validity, CAMARADES enhanced the appraisal of study 
design rigor, and JBI ensured accuracy in prevalence 
estimation.

Each study will be independently evaluated by 
two reviewers, with disagreements resolved through 
consensus or arbitration by a third reviewer. A total quality 
score exceeding 70% will be interpreted as indicative of 
high-quality evidence.

•	For SYRCLE’s tool, the following domains will be 
evaluated: (1) generation and concealment of the 
allocation sequence; (2) baseline comparability 
of groups or adjustment for confounders; (3) 
randomization of housing; (4) blinding of caregivers 
and investigators; (5) random selection for outcome 
assessment; and (6) blinding of outcome assessors.

•	The CAMARADES checklist further considered 
criteria such as peer-review status, inclusion of 
control groups, random treatment allocation, 
blinded induction and assessment, clarity of animal 
models, reporting of statistical methods, compliance 
with animal welfare standards, and declaration of 
conflicts of interest.

•	Finally, the JBI checklist will be applied to ensure 
the methodological soundness of studies reporting 
prevalence data, strengthening the epidemiological 
relevance of the synthesis.

•	All screening and data management processes 
will be performed using EndNote X9 for reference 
organization and Rayyan software [31] for 
systematic screening, ensuring transparency, 
reproducibility, and auditability.

Statistical Analysis

Data synthesis will be performed using both narrative 
and quantitative (meta-analytic) approaches. Initially, 
a structured narrative synthesis summarized study 
characteristics, interventions, diagnostic methods, and 
target populations. Quantitative analyses will be then 
performed using appropriate statistical techniques. 
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Timeline 4.	 Dubey S, Singh R, Gupta B, Nayak A, Rai A, Gupta D, et al. Bovine 
Tuberculosis and Its Public Health Significance/Bovine Tuberculosis 
and Its Public Health Significance: A Review. J Entomology Zoology 
Studies. 2020; 5: 2281-2287.

5.	 Thoen CO, Lobue PA, Enarson DA, Kaneene JB, de Kantor IN. 
Tuberculosis: a re-emerging disease in animals and humans. Vet Ital. 
2009; 45: 135-181.

6.	 Sa’idu AS, Okolocha EC, Dzikwi AA, Kwaga JK, Gamawa AA, Usman 
A, et al. Detection of Mycobacterium bovis in Organs of Slaughtered 
Cattle by DNA-Based Polymerase Chain Reaction and Ziehl-Neelsen 
Techniques in Bauchi State, Nigeria. J Vet Med. 2015; 921868. 

7.	 OIE. Manual of Diagnostic Tests and Vaccines for Terrestrial Animals. 
World Organisation for Animal Health. Bovine Tuberculosis. 2018.

8.	 Das R, Dandapat P, Chakrabarty A, Nanda PK, Bandyopadhyay S, 
Bandyopadhyay S. A cross-sectional study on prevalence of bovine 
tuberculosis in Indian and crossbred cattle in Gangetic delta region of 
West Bengal, India. Int J One Health. 2018; 4: 1-7.

9.	 Brooks-Pollock E, Roberts GO, Keeling MJ. A dynamic model of bovine 
tuberculosis spread and control in Great Britain. Nature. 2014; 511: 
228-231.

10.	 Sa’idu AS, Mohammed S, Ashafa M, Gashua MM, Mahre MB, Maigado 
AI. Retrospective study of bovine tuberculosis in Gombe Township 
Abattoir, Northeastern Nigeria. Int J Vet Sci Med. 2017; 5: 65-69.

11.	 Quadri NS, Brihn A, Shah JA, Kirsch JD. Bovine Tuberculosis: A Re-
emerging Zoonotic Infection. J Agromedicine. 2021; 26: 334-339. 

12.	 Biswas P, Rahman MB, Sharmy ST, Khan MFR, Rahman MM, 
Moniruzzaman M, et al. Cross sectional study of bovine and avian 
tuberculosis in Bangladesh Livestock Reasearch Institute (BLRI) 
cattle farm. Asian J Med and Biol Res. 2017; 3: 352-356.

13.	 Islam SKS, Rumi TB, Kabir SML, van der Zanden AGM, Kapur V, 
Rahman AKMA, et al. Bovine tuberculosis prevalence and risk factors 
in selected districts of Bangladesh. PLoS One. 2020; 15: e0241717. 

14.	 Hossain MB, Sayeed MA, Faruk MSA, Khan MM, Rumi MA, Hoque 
MA. Sero-Epidemiology of Bovine Tuberculosis in Dairy Cattle in 
Chattogram, Bangladesh. TJVR. 2023; 7: 75-84.

15.	 Mondal M, Parvin M, Sarker S, Rahman A, Islam M. Prevalence and 
Risk Factors of Bovine Tuberculosis in Cattle in Mymensingh Sadar. 
Bangladesh J Vet Med. 2014; 12: 179-183. 

16.	 Mahmud M, Belal S, Shoshe N. Prevalence of Bovine Tuberculosis 
in Cattle in the Selected Upazila of Sirajganj District in Bangladesh. 
Bangladesh J Vet Med. 2014; 12: 141-145. 

17.	 Taye H, Alemu K, Mihret A, Wood JLN, Shkedy Z, Berg S, et al. Global 
prevalence of Mycobacterium bovis infections among human 
tuberculosis cases: Systematic review and meta-analysis. Zoonoses 
Public Health. 2021; 68: 704-718. 

18.	 Gilbert M, Mitchell A, Bourn D, Mawdsley J, Clifton-Hadley R, Wint W. 
Cattle movements and bovine tuberculosis in Great Britain. Nature. 
2005; 435: 491-496.

19.	 Ahsan Al Emon, Hemayet Hossain, Md Shahidur Rahman Chowdhury, 
Md Anisur Rahman, Fatema Yeasmin Tanni, Mashuka Nahida Asha, 
et al. Prevalence, Antimicrobial Susceptibility Profiles and Resistant 
Gene Identification of Bovine Subclinical Mastitis Pathogens in 
Bangladesh. Heliyon. 2024; 10: e34567. 

20.	 Farabi AA, Hossain H, Brishty KA. Foodborne Pathogens and Disease. 
Mary Ann Liebert, Inc. 2024.

21.	 Hossain MM, Rahman MM, Rahman MM, Hossain H, Begum R, 
Chowdhury MSR, et al. Molecular and Serological Detection of 
Mycobacterium tuberculosis in Dairy Cattle From Sylhet, Bangladesh: 
Implications for Zoonotic Transmission. Vet Med Int. 2024; 3653654.

Activity	 Duration
Protocol registration (PROSPERO) 2 weeks
Literature search 3 weeks
Screening and selection 2 weeks
Data extraction and quality appraisal	 3 weeks
Data analysis and interpretation	 3 weeks
Manuscript writing and submission	 3 weeks

EXPECTED OUTCOMES

-	 The analysis will be designed on the prevalence 
of bovine tuberculosis among animals’ species and also 
will consider effect of various potential risk factors (age, 
weight, breed of different animals’ species, herd size, 
animal status) along with different geographical factors 
associated with bTB prevalence, will be considered for 
consideration of their impact in the elaboration and 
strategies control programs of diverse animals’ ailments 
especially bovine tuberculosis.

CONCLUSION

 In conclusion, while this systematic review is expected 
to provide robust evidence on the bovine tuberculosis 
among animals’ species, these limitations will be kept in 
mind when interpreting the results. Strategies such as 
subgroup analysis, sensitivity analysis, and inclusion of 
diverse sources of data will be employed to minimize the 
impact of these limitations and enhance the reliability of 
conclusions drawn from the evidence.

LIMITATIONS 

-	 Potential publication bias.

-	 Language restriction to English and French.

-	 Variability in tuberculosis symptoms effects and 
study quality.

-	 Heterogeneity in animals’ species and diagnostic 
methods.

-	 Limited standardization of outcome measures.

REFERENCES
1.	 African Journals Online (AJOL), 2020: African Journals Online.

2.	 Khairullah AR, Moses IB, Kusala MKJ, Tyasningsih W, Ayuti SR, 
Rantam FA, et al. Unveiling insights into bovine tuberculosis: A 
comprehensive review. Open Vet J. 2024; 14: 1330-1344.

3.	 Tadesse T. Review on the Epidemiology, Public Health and Economic 
Importance of Bovine Tuberculosis. J Biology, Agriculture and 
Healthcare. 2017; 15: 16-23. 

https://www.semanticscholar.org/paper/Bovine-tuberculosis-and-its-public-health-bovine-A-Dubey-Singh/886fcbf3831815a2fc2f6181042b2260ff808819
https://www.semanticscholar.org/paper/Bovine-tuberculosis-and-its-public-health-bovine-A-Dubey-Singh/886fcbf3831815a2fc2f6181042b2260ff808819
https://www.semanticscholar.org/paper/Bovine-tuberculosis-and-its-public-health-bovine-A-Dubey-Singh/886fcbf3831815a2fc2f6181042b2260ff808819
https://www.semanticscholar.org/paper/Bovine-tuberculosis-and-its-public-health-bovine-A-Dubey-Singh/886fcbf3831815a2fc2f6181042b2260ff808819
https://pubmed.ncbi.nlm.nih.gov/20391396/
https://pubmed.ncbi.nlm.nih.gov/20391396/
https://pubmed.ncbi.nlm.nih.gov/20391396/
https://pubmed.ncbi.nlm.nih.gov/26464955/
https://pubmed.ncbi.nlm.nih.gov/26464955/
https://pubmed.ncbi.nlm.nih.gov/26464955/
https://pubmed.ncbi.nlm.nih.gov/26464955/
https://www.woah.org/fileadmin/Home/fr/Health_standards/tahm/3.04.06_BOVINE_TB.pdf
https://www.woah.org/fileadmin/Home/fr/Health_standards/tahm/3.04.06_BOVINE_TB.pdf
https://www.onehealthjournal.org/Vol.4/1.html
https://www.onehealthjournal.org/Vol.4/1.html
https://www.onehealthjournal.org/Vol.4/1.html
https://www.onehealthjournal.org/Vol.4/1.html
https://pubmed.ncbi.nlm.nih.gov/25008532/
https://pubmed.ncbi.nlm.nih.gov/25008532/
https://pubmed.ncbi.nlm.nih.gov/25008532/
https://pubmed.ncbi.nlm.nih.gov/30255051/
https://pubmed.ncbi.nlm.nih.gov/30255051/
https://pubmed.ncbi.nlm.nih.gov/30255051/
https://pubmed.ncbi.nlm.nih.gov/32478614/
https://pubmed.ncbi.nlm.nih.gov/32478614/
https://www.banglajol.info/index.php/AJMBR/article/view/34525
https://www.banglajol.info/index.php/AJMBR/article/view/34525
https://www.banglajol.info/index.php/AJMBR/article/view/34525
https://www.banglajol.info/index.php/AJMBR/article/view/34525
https://pubmed.ncbi.nlm.nih.gov/33170869/
https://pubmed.ncbi.nlm.nih.gov/33170869/
https://pubmed.ncbi.nlm.nih.gov/33170869/
https://dergipark.org.tr/en/pub/tjvr/article/1173670
https://dergipark.org.tr/en/pub/tjvr/article/1173670
https://dergipark.org.tr/en/pub/tjvr/article/1173670
https://www.banglajol.info/index.php/BJVM/article/view/21283
https://www.banglajol.info/index.php/BJVM/article/view/21283
https://www.banglajol.info/index.php/BJVM/article/view/21283
https://www.banglajol.info/index.php/BJVM/article/view/21276
https://www.banglajol.info/index.php/BJVM/article/view/21276
https://www.banglajol.info/index.php/BJVM/article/view/21276
https://pubmed.ncbi.nlm.nih.gov/34169644/
https://pubmed.ncbi.nlm.nih.gov/34169644/
https://pubmed.ncbi.nlm.nih.gov/34169644/
https://pubmed.ncbi.nlm.nih.gov/34169644/
https://pubmed.ncbi.nlm.nih.gov/15917808/
https://pubmed.ncbi.nlm.nih.gov/15917808/
https://pubmed.ncbi.nlm.nih.gov/15917808/
https://www.sciencedirect.com/science/article/pii/S2405844024105981
https://www.sciencedirect.com/science/article/pii/S2405844024105981
https://www.sciencedirect.com/science/article/pii/S2405844024105981
https://www.sciencedirect.com/science/article/pii/S2405844024105981
https://www.sciencedirect.com/science/article/pii/S2405844024105981
https://pubmed.ncbi.nlm.nih.gov/39512283/
https://pubmed.ncbi.nlm.nih.gov/39512283/
https://pubmed.ncbi.nlm.nih.gov/39512283/
https://pubmed.ncbi.nlm.nih.gov/39512283/
https://www.ajol.info/index.php/ajol
https://pubmed.ncbi.nlm.nih.gov/39055751/
https://pubmed.ncbi.nlm.nih.gov/39055751/
https://pubmed.ncbi.nlm.nih.gov/39055751/
https://www.academia.edu/36834652/Review_on_the_Epidemiology_Public_Health_and_Economic_Importance_of_Bovine_Tuberculosis
https://www.academia.edu/36834652/Review_on_the_Epidemiology_Public_Health_and_Economic_Importance_of_Bovine_Tuberculosis
https://www.academia.edu/36834652/Review_on_the_Epidemiology_Public_Health_and_Economic_Importance_of_Bovine_Tuberculosis


Central

Kifouly AH, et al. (2026)

7/7J Vet Med Res 13(2): 1296 (2026) 

22.	 Page MJ, McKenzie JE, Bossuyt PM, Boutron I, Hoffmann TC, Mulrow 
CD, et al. The PRISMA 2020 statement: an updated guideline for 
reporting systematic reviews. BMJ. 2021; 372: n71. 

23.	 Birkle C, David A. Pendlebury, Schnell J, Adams J. Web of Science 
as a data source for research on scientific and scholarly activity. 
Quantitative Science Studies 2020; 1: 363-376. 

24.	 Mike Thelwall, Pardeep Sud. Scopus 1900–2020: Growth in articles, 
abstracts, countries, fields, and journals. Quantitative Science Studies 
2022; 3: 37-50.  

25.	 ScienceDirect: The premier platform for scientific, health and 
technical literature. 

26.	 CABI, 2020: CAB Abstract: Action on Invasives Annual Report 2020.  

27.	 Springer: Home for all research. 2021.

28.	 Hooijmans CR, Rovers MM, de Vries RB, Leenaars M, Ritskes-Hoitinga 
M, Langendam MW. SYRCLE’s risk of bias tool for animal studies. BMC 
Med Res Methodol. 2014; 14: 43. 

29.	 Macleod MR, Lawson McLean A, Kyriakopoulou A, Serghiou S, de 
Wilde A, Sherratt N, et al. Risk of Bias in Reports of In Vivo Research: 
A Focus for Improvement. PLoS Biol. 2015; 13: e1002273. 

30.	 Moola S, Munn Z, Tufanaru C, Aromataris E, Sears K, Sfetcu R, et al. 
JBI Manual for Evidence Synthesis: Systematic review of etiology and 
risk. Joanna Briggs Institute. 2020. 

31.	 Ouzzani M, Hossam ZF, Hammady AE. Rayyan — a web and mobile 
app for systematic reviews of scientific information and as a source 
of data for scientific evaluation. Systematic Reviews, Review of the 
Literature. J Informetrics. 2016; 11: 823-834. 

32.	 Egger M, Davey Smith G, Schneider M, Minder C. Bias in meta-analysis 
detected by a simple, graphical test. BMJ. 1997; 315: 629-634. 

33.	 Borham M, Oreiby A, El-Gedawy A, Hegazy Y, Al-Gaabary M. Tuberculin 
test errors and its effect on detection of bovine tuberculosis. J Hellenic 
Vet. Med. Soc. 2021; 72: 3263-3270. 

34.	 Caminiti A. Panorama 2019-1: The socio-economic costs of bovine 
tuberculosis. Bulletin de l’OIE. 2019; 1-2. 

35.	 Churbanov A, Milligan B. Accurate diagnostics for Bovine tuberculosis 
based on high-throughput sequencing. PLoS One. 2012; 7: e50147.

36.	 Dean AS, Forcella S, Olea-Popelka F, Idrissi AE, Glaziou P, Benyahia A, 
et al. A roadmap for zoonotic tuberculosis: a one health approach to 
ending tuberculosis. Lancet Infect Dis. 2018; 18:137-138. 

37.	 Devi KR, Lee LJ, Yan LT, Syafinaz AN, Rosnah I, Chin VK. Occupational 
exposure and challenges in tackling M. bovis at human-animal 
interface: a narrative review. Int Arch Occup Environ Health. 2021; 
94: 1147-1171. 

38.	 Ehtisham-ul-Haque S, Javed MT, Ahmad MZ, Ahmed I, Rafique MK, 
Irshad I, et al. Monitoring the health status and herd-level Risk factors 
of tuberculosis in water buffalo (Bubalus bubalis) dairy farms in 
Pakistan. Pak Vet J. 2021; 41:552-556. 

39.	 FAO/OIE/WHO. FAO/OIE/WHO Animal health year book. 1993.

40.	 Fareed Z, Rana A, Hadi SA, Geluk A, Hope JC, Khalid H. A one health-
focused literature review on bovine and zoonotic tuberculosis in 
Pakistan from the past two decades: challenges and way forward for 
control. One Health. 2024; 18: 100763. 

41.	 Gong QL, Chen Y, Tian T, Wen X, Li D, Song YH, et al. Prevalence of 
bovine tuberculosis in dairy cattle in China during 2010-2019: A 
systematic review and meta-analysis. PLoS Negl Trop Dis. 2021; 15: 
e0009502. 

42.	 Gumi B, Schelling E, Berg S, Firdessa R, Erenso G, Mekonnen W, et al. 
Zoonotic transmission of tuberculosis between pastoralists and their 
livestock in South-East Ethiopia. Ecohealth. 2012; 9: 139-149.

43.	 Khattak I, Mushtaq MH, Ahmad MU, Khan MS, Haider J. Zoonotic 
tuberculosis in occupationally exposed groups in Pakistan. Occup 
Med (Lond). 2016; 66: 371-376. 

44.	 Lima DAR, Rodrigues RA, Etges RN, Araújo FR. Bovine tuberculosis in 
Safari Park in Brazil. Pesq. Vet. Bras. 2021; 41: e06719. 

45.	 Lin HC, Chu C, Su Y, Lai JM. Evaluation of using comparative 
intradermal tuberculin test to diagnose bovine tuberculosis in dairy 
cattle in Taiwan. Trop Anim Health Prod. 2022; 54: 79. 

46.	 More SJ, Good M. Understanding and managing bTB risk: perspectives 
from Ireland. Vet Microbiol. 2015; 176: 209-218. 

47.	 Olmstead AL, Rhode PW. An impossible undertaking: the eradication 
of bovine tuberculosis in the United States. J Econ Hist. 2004; 64: 734-
772. 

48.	 Pirajá S. Bezerra Neto, Giovanni B. Medeiros, Davidianne A. Morais, 
Clécio H. Limeira, Severino S.S. Higino, Flábio R. Araújo, et al. 
Prevalence of bovine tuberculosis: A systematic review and meta-
analysis. Pesq. Vet. Bras. 2024; 44: e07390. 

49.	 Sayers EW, Beck J, Bolton EE, Bourexis D, Brister JR, Canese K, et 
al. Database resources of the National Center for Biotechnology 
Information. Nucleic Acids Res. 2021; 49: D10-D17. 

50.	 Srinivasan S, Easterling L, Rimal B, Niu XM, Conlan AJK, Dudas P, et al. 
Prevalence of Bovine Tuberculosis in India: A systematic review and 
meta-analysis. Transbound Emerg Dis. 2018; 65: 1627-1640.

51.	 Sterne JA, Sutton AJ, Ioannidis JP, Terrin N, Jones DR, Lau J, et al. 
Recommendations for examining and interpreting funnel plot 
asymmetry in meta-analyses of randomised controlled trials. BMJ. 
2011; 343: d4002.

52.	 Thoen C, Lobue P, de Kantor I. The importance of Mycobacterium 
bovis as a zoonosis. Vet Microbiol. 2006; 112: 339-345. 

53.	 Tulu B, Zewede A, Belay M, Zeleke M, Girma M, Tegegn M, et al. 
Epidemiology of Bovine Tuberculosis and Its Zoonotic Implication 
in Addis Ababa Milkshed, Central Ethiopia. Front Vet Sci. 2021; 8: 
595511. 

54.	 Uplekar M, Weil D, Lonnroth K, Jaramillo E, Lienhardt C, Dias HM, et 
al. WHO’s new end TB strategy. Lancet. 2015; 385: 1799-1801. 

55.	 Veerasami M, Reddy DS, Sugumar P, Naidu SS, Bahekar V, 
Mahesh Kumar EK, et al. Multi-antigen print immunoassay for 
seroepidemiological surveillance of bovine tuberculosis on Indian 
cattle farms. Vet Ital. 2012; 48: 253-267.

56.	 World Organization for Animal Health (OIE), Food and Agriculture 
Organization of the United Nations (FAO). Roadmap for Zoonotic 
Tuberculosis. 2017. 

57.	 Ameni G, Tadesse K, Hailu E, Deresse Y, Medhin G, Aseffa A, et al. 
Transmission of Mycobacterium tuberculosis between farmers and 
cattle in central Ethiopia. PLoS ONE. 2013; 8: e76891.

https://pubmed.ncbi.nlm.nih.gov/33782057/
https://pubmed.ncbi.nlm.nih.gov/33782057/
https://pubmed.ncbi.nlm.nih.gov/33782057/
https://direct.mit.edu/qss/article/1/1/363/15569/Web-of-Science-as-a-data-source-for-research-on
https://direct.mit.edu/qss/article/1/1/363/15569/Web-of-Science-as-a-data-source-for-research-on
https://direct.mit.edu/qss/article/1/1/363/15569/Web-of-Science-as-a-data-source-for-research-on
https://direct.mit.edu/qss/article/3/1/37/109076/Scopus-1900-2020-Growth-in-articles-abstracts
https://direct.mit.edu/qss/article/3/1/37/109076/Scopus-1900-2020-Growth-in-articles-abstracts
https://direct.mit.edu/qss/article/3/1/37/109076/Scopus-1900-2020-Growth-in-articles-abstracts
https://www.elsevier.com/en-in/products/sciencedirect
https://www.elsevier.com/en-in/products/sciencedirect
https://www.cabi.org/cabi-publications/action-on-invasives-annual-report-2020/
https://link.springer.com/
https://pubmed.ncbi.nlm.nih.gov/24667063/
https://pubmed.ncbi.nlm.nih.gov/24667063/
https://pubmed.ncbi.nlm.nih.gov/24667063/
https://pubmed.ncbi.nlm.nih.gov/26460723/
https://pubmed.ncbi.nlm.nih.gov/26460723/
https://pubmed.ncbi.nlm.nih.gov/26460723/
https://synthesismanuel.jbi.global
https://synthesismanuel.jbi.global
https://synthesismanuel.jbi.global
https://www.semanticscholar.org/paper/Rayyan%E2%80%94a-web-and-mobile-app-for-systematic-reviews-Ouzzani-Hammady/1227f2fefc26f204d2ce07b005aedd7d74e6e72a
https://www.semanticscholar.org/paper/Rayyan%E2%80%94a-web-and-mobile-app-for-systematic-reviews-Ouzzani-Hammady/1227f2fefc26f204d2ce07b005aedd7d74e6e72a
https://www.semanticscholar.org/paper/Rayyan%E2%80%94a-web-and-mobile-app-for-systematic-reviews-Ouzzani-Hammady/1227f2fefc26f204d2ce07b005aedd7d74e6e72a
https://www.semanticscholar.org/paper/Rayyan%E2%80%94a-web-and-mobile-app-for-systematic-reviews-Ouzzani-Hammady/1227f2fefc26f204d2ce07b005aedd7d74e6e72a
https://pubmed.ncbi.nlm.nih.gov/9310563/
https://pubmed.ncbi.nlm.nih.gov/9310563/
https://ejournals.epublishing.ekt.gr/index.php/jhvms/article/view/29357/0
https://ejournals.epublishing.ekt.gr/index.php/jhvms/article/view/29357/0
https://ejournals.epublishing.ekt.gr/index.php/jhvms/article/view/29357/0
https://doi.org/10.20506/bull.2019.1.2916
https://doi.org/10.20506/bull.2019.1.2916
https://pubmed.ncbi.nlm.nih.gov/23226242/
https://pubmed.ncbi.nlm.nih.gov/23226242/
https://www.proquest.com/docview/2426515830?sourcetype=Scholarly Journals
https://www.proquest.com/docview/2426515830?sourcetype=Scholarly Journals
https://www.proquest.com/docview/2426515830?sourcetype=Scholarly Journals
https://pubmed.ncbi.nlm.nih.gov/33725176/
https://pubmed.ncbi.nlm.nih.gov/33725176/
https://pubmed.ncbi.nlm.nih.gov/33725176/
https://pubmed.ncbi.nlm.nih.gov/33725176/
https://www.pvj.com.pk/pdf-files/41_4/552-556.pdf
https://www.pvj.com.pk/pdf-files/41_4/552-556.pdf
https://www.pvj.com.pk/pdf-files/41_4/552-556.pdf
https://www.pvj.com.pk/pdf-files/41_4/552-556.pdf
https://library.saarc-sec.org/index.php/470/view/46/other/646/animal-health-yearbook-1993
https://pubmed.ncbi.nlm.nih.gov/38846704/
https://pubmed.ncbi.nlm.nih.gov/38846704/
https://pubmed.ncbi.nlm.nih.gov/38846704/
https://pubmed.ncbi.nlm.nih.gov/38846704/
https://pubmed.ncbi.nlm.nih.gov/34138867/
https://pubmed.ncbi.nlm.nih.gov/34138867/
https://pubmed.ncbi.nlm.nih.gov/34138867/
https://pubmed.ncbi.nlm.nih.gov/34138867/
https://pubmed.ncbi.nlm.nih.gov/22526748/
https://pubmed.ncbi.nlm.nih.gov/22526748/
https://pubmed.ncbi.nlm.nih.gov/22526748/
https://pubmed.ncbi.nlm.nih.gov/27032413/
https://pubmed.ncbi.nlm.nih.gov/27032413/
https://pubmed.ncbi.nlm.nih.gov/27032413/
https://www.scielo.br/j/pvb/a/dCgGtGSkkQsRzR38KWZZfHv/?format=html&lang=en
https://www.scielo.br/j/pvb/a/dCgGtGSkkQsRzR38KWZZfHv/?format=html&lang=en
https://pubmed.ncbi.nlm.nih.gov/35079921/
https://pubmed.ncbi.nlm.nih.gov/35079921/
https://pubmed.ncbi.nlm.nih.gov/35079921/
https://pubmed.ncbi.nlm.nih.gov/25724333/
https://pubmed.ncbi.nlm.nih.gov/25724333/
https://www.cambridge.org/core/journals/journal-of-economic-history/article/abs/an-impossible-undertaking-the-eradication-of-bovine-tuberculosis-in-the-united-states/CC831D25096433D143CE343E9216699A
https://www.cambridge.org/core/journals/journal-of-economic-history/article/abs/an-impossible-undertaking-the-eradication-of-bovine-tuberculosis-in-the-united-states/CC831D25096433D143CE343E9216699A
https://www.cambridge.org/core/journals/journal-of-economic-history/article/abs/an-impossible-undertaking-the-eradication-of-bovine-tuberculosis-in-the-united-states/CC831D25096433D143CE343E9216699A
https://www.scielo.br/j/pvb/a/BVzvbVc8jdmvbHJFpZDpVLc/?format=pdf&lang=en
https://www.scielo.br/j/pvb/a/BVzvbVc8jdmvbHJFpZDpVLc/?format=pdf&lang=en
https://www.scielo.br/j/pvb/a/BVzvbVc8jdmvbHJFpZDpVLc/?format=pdf&lang=en
https://www.scielo.br/j/pvb/a/BVzvbVc8jdmvbHJFpZDpVLc/?format=pdf&lang=en
https://pubmed.ncbi.nlm.nih.gov/33095870/
https://pubmed.ncbi.nlm.nih.gov/33095870/
https://pubmed.ncbi.nlm.nih.gov/33095870/
https://pubmed.ncbi.nlm.nih.gov/29885021/
https://pubmed.ncbi.nlm.nih.gov/29885021/
https://pubmed.ncbi.nlm.nih.gov/29885021/
https://pubmed.ncbi.nlm.nih.gov/21784880/
https://pubmed.ncbi.nlm.nih.gov/21784880/
https://pubmed.ncbi.nlm.nih.gov/21784880/
https://pubmed.ncbi.nlm.nih.gov/21784880/
https://pubmed.ncbi.nlm.nih.gov/16387455/
https://pubmed.ncbi.nlm.nih.gov/16387455/
https://pubmed.ncbi.nlm.nih.gov/33681321/
https://pubmed.ncbi.nlm.nih.gov/33681321/
https://pubmed.ncbi.nlm.nih.gov/33681321/
https://pubmed.ncbi.nlm.nih.gov/33681321/
https://pubmed.ncbi.nlm.nih.gov/25814376/
https://pubmed.ncbi.nlm.nih.gov/25814376/
https://pubmed.ncbi.nlm.nih.gov/23038072/
https://pubmed.ncbi.nlm.nih.gov/23038072/
https://pubmed.ncbi.nlm.nih.gov/23038072/
https://pubmed.ncbi.nlm.nih.gov/23038072/
https://bulletin.woah.org/
https://bulletin.woah.org/
https://bulletin.woah.org/
https://journals.plos.org/plosone/article?id=10.1371/journal.pone.0076891
https://journals.plos.org/plosone/article?id=10.1371/journal.pone.0076891
https://journals.plos.org/plosone/article?id=10.1371/journal.pone.0076891

	Prevalence and Associated Risk Factors of Bovine Tuberculosis among Cattle (Domestic) and Buffaloes 
	Abstract
	Abstract
	Background
	Materials and Methods 

